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. Other systems are characterized by two kinematically coupled order parameters, for instance a He3-He4 mixture [2] or a binary mixture at variable pressure [3] . They can be simulated by a spin-one Ising model.
Still other systems are characterized by two kinematically independent order parameters : more complicated Ising models must be used to reproduce their thermodynamical properties and phase diagrams. For instance a double spin one-half model can simulate annealed binary alloys, the two constituents of which are magnetic [4] . The spin one-half spin-one model presented in this paper can simulate a mixture of elongated molecules, and the interplay between ordinary phase separation and nematic ordering.
2. The lattice model. - which describes orientation in a pure fluid.
4. The équations of state. - We treat the hamiltonian (11) in the molecular field approximation.
Introducing the two order parameters M = Gi ) and Il = 1 _ 3Qi &#x3E; and supposing that :
(see appendix for a discussion of this approximation) the molecular field hamiltonian is :
and : o The molecular fields Ha and H, are determined using the variation principle for the free energy [6] . We find :
From (15) and (16) (Fig. la) . To is independent of M ( Fig. 1 b) . To(M) = Tô = Tg. figure 2 . Contrary to the suggestion of reference [7] , no tricritical-like point is found in our model since the nematic transition, as described by the Potts model, is strongly first order. The interesting point is that for j &#x3E; 0, phase separation is induced by nematic ordering although the mixture is ideal in the isotropic phase. (Fig. 6b) , a triple point z is found but no critical point.
Finally figure 7 shows phase diagrams for j &#x3E; 0 and 1 j. Figure 7a (Fig. 8) . [9]- [11] .
Our model with J = j = 0 describes binary systems in which the liquids are perfectly miscible : see figure 5a (systems Cu-Ni or AgCl-NaCl). If J = 0 and j 0 (Fig. 5b) , the system has a maximum melting point :
this very rare situation is that of the system d-carvoxime-l-carvoxime (in which the parameter 1 is close to 0). If J = 0 and j &#x3E; 0 (Fig. 7a) This quadrupolar hamiltonian has been studied in reference [5] . It (18) is a reliable approximation.
-A two order parameter calculation has been performed for the analogous system considered in reference [4] , in the case k = 1 = j : the qualitative features of the Blume-Emery-Griffiths phase diagram have been reproduced.
-A three order parameter calculation has been performed for the system studied in this paper in the similar case k = 1 = j (Sivardière, to be published) : a phase diagram similar to that of figure 2 has been found.
